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SEQUEN'CS LISTING 



\l) 3EINERAL I M FORMAT I ON: 

(i) APPLICANT: Soii/ -i erer 

Li) T:T_E OF INVENTION: 3L'J-TRAN AMINOTRANSFERASE - A NOVEL 
ESSENTIAL TRANSNATIONAL COMPONENT 

iiii; NUMBER OF SEQUENCES; 3 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE; MORGAN, LEWIS & BOCKtUS LLP 
;B) STREET: 1800 M Street, N.W. 

(C) CITY: Washington 

(D) STATE: O.C. 
(£) COUNTRY: USA 

{ F) ZIP : 20036-586$ 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC- DOS /MS -DOS 

(D) SOFTWARE: Paeentln Release #1.0, Version #1.30 

ivi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: US Unassigned 

(B) FILING DATE: 03-FEB-1993 

(C) CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: US 60/037,275 

(B) FILING DATE: 03-FEB-1997 

(viii) ATTORNEY/ AGENT INFORMATION: 

(A) NAME: Adler, Reid G- 

(B) REGISTRATION NUMBER: 30,998 

(C) REFERENCE/ DOCKET NUMBER: 04 4574 -5024-WO 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 202-467-7000 

(B) TELEFAX: 202-467-7176 



(2) INFORMATION FOR SEQ ID NO: 1: 

!i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3495 base pairs 

(B) TYPE: nucleic acid 

(C) STRAtfDEDNESS: single 

(D) TOPOLOGY: linear 

<ii) MOLECULE TYPE: CDNA 



(ix) FEATURE: 

■A) NAME/ KEY: CDS 

:'B) LOCATION: join(1..54, 58. .390, 394 1866, 1970 3303, 33:0 
..3321, 3325.. 3348, 3352. .3429, 3433. .3471, 3475 
..3480, 3484. .3495) 
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xi) SEQUENCE DESCRIPTION: SIQ IC NO: 1 : 



5AA TTC GAT i COT GTC TCA AGG 



Glu Phe Asp Pro Val Ser Arg Arg Phe Val Ala Leu Lys Giy Leu Pr.e 
1 5 10 15 

. TTG ATA TGA TCA GTA TTA TAT C-AC TTA ACG GAG AAA TAT GTG GAG GTG 
Leu He Ser Val Leu Tyr Asp Leu Thr Glu Lys Tyr Vai Glu Val 

20 2 5 30 

GAT CAT ATG TCA CGA ATT TCA ATA GAA GAA GTA AAG CAC GTT GCG CAC 
Asp His Met Ser Arg He Ser He Glu Glu Val Lys His Vai Ala His 
35 40 45 

s CTT GCA AGA CTT GCG ATT ACT GAA GAA GAA GCA AAA ATG TTC ACT GAA 
Leu Ala Arg Leu Ala lie Thr Giu Glu Glu Ala Lys Met Phe Thr Glu 
50 55 60 

. CAG CTC GAC AGT ATC ATT TCA TTT GCC GAG GAG CTT AAT GAG GTT AAC 
Gin Leu Asp Ser He He Ser Phe Ala Glu Glu Leu Asn Glu Val Asn 
65 70 75 

ACA GAC AAT GTG GAG CCT ACA ACT CAC GTG CTG AAA ATG AAA AAT GTC 
Thr Asp Asn Val Glu Pro Thr Thr His Val Leu Lys Met Lys Asn Val 
$0 " 85 30 95 

ATG AGA GAA GAT GAA GCG GGT AAA GGT CTT CCG GTT GAG GAT GTC ATG 
Met Arg Glu Asp Glu Ala Giy Lys Giy Leu Pro Val Glu Asp Val Met 

100 105 110 

AAA AAT GCG CCT GAC CAT AAA GAC GGC TAT ATT CGT GTG CCA TCA ATT 
Lys Asn Ala Pro Asp His Lys Asp Giy Tyr He Arg Val Pro Ser He 
115 120 125 

CTG GAC TAA AGG AGG GAC ACA AGA ATG TCA TTA TTT GAT CAT AAA ATC 
Leu Asp Arg Arg Asp Thr Arg Met Ser Leu Phe Asp His Lys lie 
130 135 140 

ACA GAA TTA AAA CAG CTC ATA CAT AAA AAA GAG ATT AAG ATT TCT GAT 
Thr Giu Leu Lys Gin Leu He His Lys Lys Glu He Lys He Ser Asp 
145 150 155 

CTG GTT GAT GAA TCT TAT AAA CGC ATC CAA GCG GTT GAT GAT AAG GTA 
Leu Val Asp Glu Ser Tyr Lys Arg He Gin Ala Val Asp Asp Lys Val 
160 165 170 

CAA GCC TTT TTG GCA TTA GAT GAA GAA AGA GCG CGC GCA TAC GCG AAG 
Gin Ala Phe Leu Ala Leu Asp Glu Glu Arg Ala Arg Ala Tyr Ala Lys 

X 75 180 195 190 

GAG CTT GAT GAG GCG GTT GAC GGC CGT TCT GAG CAC GGT CTT CTT TTC 
Glu Leu Asp Glu Ala Val Asp Giy Arg Ser Glu His Giy Leu Leu Phe 
195 200 205 

GGT ATG CCG ATC GGC GTA AAA GAT AAT ATC GTA ACA AAA GGG CTG CGC 
Giy Met Pro He Giy Val Lys Asp Asn He Val Thr Lys Giy Leu Arg 

* 210 215 22C 
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ACA AC A 73C TCC AGC AAA ATT CTC GAA AAC TTT GAT CCG ATT 7AC CAT 

Thr Thr Cys Ser 5er Lys ::e :eu Glu A sr. Phe Aso Pro He Tyr Asc 

225 23C " 235 

GCT ACT GTC GTT CAG CGC CTT CAA GAC GCT GAA GCG GTC ACA ATC GGA 

Ala Thr Vai Val Gin Arg Leu Glr. Aso Aia Glu Aia VaJL Thr He G'y 

240 245 Z5C 



AAA CTG AAC ATG GAC GAA TTC GCC ATG GGG TCA TCT ACA GAA AAC TCA 516 
Lys Leu Asn Met Asp Glu Phe Ala Met Giy Ser Ser Thr Glu Asn Ser 
255 260 265 2?C 

GCT TAC AAG CTG ACG AAA AAC CCT TGG AAC CTG GAT ACA GTT CCC GGC 564 
Aia Tyr Lys Leu Thr Lys Asn Pro Trp Asn Leu Asp Thr Val Pro Gly 
275 280 235 

GGT TCA AGC GGC GGA TCT GCA GCT GCG GTT GCT GCG GGA GAA GTT CCG 312 
Gly Ser Ser Gly Gly Ser Ala Ala Aia val Ala Ala Gly Glu Val Pre 
290 295 300 

TTT TCT CTT GGA TCT GAC ACA GGC GGC TCC ATC CGT CAG CCG GCA TCT 960 
Phe Ser Leu Gly Ser Asp Thr Gly Gly Ser lie Arg Gift Pro Ala Ser 
305 310 315 

TTC TGC GGC GTT GTC GGA TTA AAA CCT ACA TAC GGA CGT GTA TCT CGT 1008 
Phe Cys Gly val val Gly Leu Lys Pro Thr Tyr Gly Arg Vai Ser Arg 
320 325 330 

TAC GGC CTG GTC GCA TTT GCG TCT TCA TTG GAC CAA ATC GGA CCG ATT 1056 
Tyr Gly Leu Val Ala Phe Ala Ser Ser Leu Asp Gin He Gly Pro lie 
335 340 345 350 



ACA CGT ACG GTT GAG GAT AAC GCG TTT TTA CTT CAA GCG ATT TCC GGC 
Thr Arg Thr Val Glu Asp Asn Ala Phe Leu Leu Gin Ala He Ser Gly 
355 360 365 



GTA GAC AAA ATG GAC TCT ACG AGT GCA AAT GTG GAC GTG CCT GAT TTT 
Val Asp Lys Met Asp Ser Thr Ser Ala Asn Val Asp Val Pro Asp Phe 
370 375 380 



.152 



CTT TCT TCA TTA ACT GGC GAC ATC AAA GGA CTG AAA ATC GCC GTT CCG 
Leu 5er Ser Leu Thr Gly Asp He Lys Gly Leu Lys He Ala val Pro 
395 390 395 



AAA GAA TAC CTT GGT GAA GGT GTC GGC AAA GAA GCG AGA GAA TCT GTC 
Lys Glu Tyr Leu Gly Glu Gly Val Gly Lys Glu Ala Arg Glu Ser Vai 
400 405 410 



1249 



TTG GCA GCG CTG AAA GTC CTT GAA GGT CTC GGC GCT ACA TGG GAA GAA 
Leu Ala Ala Leu Lys Val Leu Glu Gly Leu Gly Ala Thr Trp Glu Giu 
413 420 425 430 



1296 



GTG TCT CTT CCG CAC AGT AAA TAC GCG CTT GCG ACA TAT TAC CTG CTG 
val Ser Leu Pro His Ser Lys Tyr Ala Leu Ala Thr Tyr Tyr Leu Leu 
435 440 445 



1344 



TCA TCT TCT GAA GCG TCA GCG AAC CTT GCA CGC TTT GAC GGC ATC CGC 
Ser Ser ser Glu Ala ser Ala Asn Leu Ala Arg Phe Asp Gly He Arg 

45C 455 4 6C 



139: 
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TAG 

Tyr 


C-ly 


» AC 

• V r 
465 


Arg 


ACA 
Thr 


GAC 
Asp 


AAC 

Asn 


GCG 
Aia 


GAT 
Asp 


AAC 
Asn 


CTG 
Leu 


ATC 
He 


GAC 
Asd 
47 = 


Leu 


TAC 
Tyr 


AAG 

If' '3 




CAA 
Gin 


ACG 
Thr 

450 


CGC 
Arg 


GCT 
Ala 


GAA 
Glu 


GGT 

Gly 


* - u 

?he 
455 


r* + 


AAT 
ASfi 


GAA 
G 


Val 


AAA 

Lys 
4 90 


«^GC 
Arg 


Arg 


ATC 
He 


ATG 
Met 


1 4 S 9 


leu 
4 95 


GGA 

sS '/' 


ACG 
Thr 


TTT 

PJ*£ 


GCT 
Ala 


TTA 
Leu 
500 


AGC 
Ser 


TCA 
Ser 


Gly 


TAG 
Tyr 


TAC 
Tyr 
505 


GAT 
Asp 


GCG 
Aia 


TAC 
Tyr 


TAC 
Tyr 


AAA 


1536 


AAA 

Lys 


GCG 
Ala 


CAA 
Gin 


AAA 
Lys 


GTG 
Val 
515 


CGT 
Arg 


ACG 
Thr 


TTG 
Leu 


ATT 
He 


AAG 
Lys 
520 


AAG 
Lys 


GAT 
Asp 


TTC 
Phe 


GAG 
Giu 


GAC 
Asd 

525 


GTA 

Vai 


1534 


TTT 
Phe 


GAA 
Glu 


AAA 
Lys 


TAT 
Tyr 
530 


GAT 
Asp 


GTT 
Val 


ATT 
He 


GTT GGA 
Val Gly 
535 


CCG 
Pro 


ACT 
The 


ACA 
Thr 


CCG 
Pro 


ACA 
Thr 
540 


Pro 


GCG 
Aia 


1632 


TTT 
Phe 


AAA 
Lys 


ATC 

He 
545 


GGT 
Gly 


GAA 

Glu 


AAC 
Asn 


ACG 
Thr 


AAG 

Lys 
550 


GAT 
Asp 


CCG 
Pro 


CTC 
Leu 


ACA 
Thr 


ATG 
Met 
555 


TAC 
Tyr 


GCA 
Ala 


AAC 
Asn 


1680 


GAT 
Asp 


ATC 
lie 
560 


TTA 
Leu 


ACG 
Thr 


ATT 

He 


CCG 
Pro 


GTC 
val 
565 


AAC 
Asn 


CTT 
Leu 


GCG 
Ala 


GCG 
Aia 


TAC 

Ay a. 

570 


CGG 
Arg 


GAA 

Glu 


TCA 
Ser 


GGT 
Giy 


1728 


GCC 
Ala 
575 


ATG 
Met 


CGG 
Arg 


TTA 
Leu 


GCA 
Ala 


GAC 
Asp 
580 


GGA 
Gly 


CTT 

Leu 


CCG 
Pro 


CTC 
Leu 


GGC 
Gly 
585 


CTG 
Leu 


CAA 

Gin 


ATC 
He 


ATC 
He 


GGA 
Gly 
590 


1776 


AAA 

Lys 


CAC 
His 


TTT 
Phe 


GAT 
Asp 


GAA 
Glu 
595 


GCA 
Ala 


CTG 
Leu 


TAT ACC 
Tyr Thr 


GCG 
Ala 

600 


TTG 
Leu 


CTC 
Leu 


ATG 
Met 


CAT 
His 


TTG 
Leu 
605 


AAC 
Asn 


1324 


AAG 
Lys 


CAA 
Gin 


CAG 

Gin 


ACC 
Thr 
610 


ATC 
He 


ATA 
lie 


AAG 
Lys 


CAA 
Gin 


AAC 

Asn 

615 


CTG 
Leu 


AAC 
Asn 


TGT 
Cys 


AAG 
Lys 


GGG 
Gly 
620 






1366 


TGA 


AAA 
LyS 


GAA 

Glu 


TTG 
Leu 


AAC 
Asn 


TTT 
Phe 

625 


GAA 

Glu 


ACG 
Thr 


GTA 
Val 


ATC 
He 


GGA 
Gly 
630 


CTT 
Leu 


GAA 

Glu 


GTC 
Val 


CAC 
His 


GTT 
Val 
635 


1914 


GAG 
Glu 


TTA 
Leu 


AAA 

Lya 


ACA 
Thr 


AAA 
Lys 
640 


TCA 
Ser 


AAA 
Lys 


ATT 
He 


TTC 
Phe 


TCA 
Ser 
645 


AGC 
Ser 


TCT 
Ser 


CCA 
Pro 


ACG 
Thr 


CCA 
Pro 

650 


TTC 
Phe 


1962 


GGC 
Gly 


GCG 
Ala 


GAG 

Glu 


GCG 
Ala 

655 


AAT 
Asn 


ACG 
Thr 


CAG 
Gin 


ACA 
Thr 


AGC 
Ser 
660 


GTT 
Val 


ATT 
He 


GAC 
Asp 


CTC 
Leu 


GGA 
Gly 

£. £ ^ 


TAT 
Tyr 


CCG 
Pro 


2010 


GGC 
Gly 


GTC 

Val 


CTG 
Leu 
670 


CCT 
Pro 


GTT 
Vai 


CTG 
Leu 


AAC 
Asn 


AAA 

Lys 
675 


GAA 

Glu 


GCC 
Ala 


GTT 
Val 


GAA 
Glu 


TTC 
Phe 
680 


GCA 
Ala 


ATG 
Met 


AAA 
Lys 


2053 


GCC 


GCT 


ATG 


GCG 


CTC 


AAC 


TGT 


GAG 


ATC 


GCA 


ACG 


GAT 


ACG 


AAG 


TTT 


GAC 


21Cc 



Ala Ala Met Ala Leu Asn Cys Glu lie Ala Thr Asp Thr Lys Phe Asc 

635 690 695 
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CGC AAA AAC TAT TTC TAT CCT GAC AAC CCG AAA GCG TAT CAG ATT TCT Hi; 
Arq Lys As- Tyr Phe Tyr Pro Asp Asn Pro Lys Ala Tvr Gin lie Ser 
'CO 7C5 710 ^15 

CAA TTT GAT AAG CCA ATC GGC GAA AAC GGC TGG ATC GAA ATT GAA GTC Z2Z2 
Gin ?he Asp Lys Pro He Giy Glu Asn Giv Trp Zie Glu Zle Giu Val 
"20 725 ' "30 

GGC GGC AAA ACA AAA CGC ATC GGC ATC ACG CGC CTT CAT CTT GAA GAG 225 2 

Gly Giy Lys Thr Lys Arg He Gly He Thr Arg Leu His Leu Glu Giu 
n 35 740 74$ 

GAT GCC GGA AAA CTG ACG CAT ACG GGC GAC GGC TAT TCT CTT GTT GAC 2298 
Asp Ala Gly Lys Leu Thr His Thr Gly Asp Giy Tyr Ser Leu val Asp 
750 755 760 

TTC AAC CGT CAA GGA ACG CCG CTT GTT GAG TNC GTA TCA GAG CCG GAC 234 6 

Phe Asn Arg Gin Gly Thr Pro Leu Val Glu Xaa Val Ser Glu Pro Asp 

765 770 775 

ATC CGC ACG CCG GAA GAA NCG TAC GCA TAT CTT GAA AAG CTG AAA TCC 2394 
lie Arg Thr Pro Glu Glu Xaa Tyr Ala Tyr Leu Glu Lys Leu Lys Ser 
780 785 790 795 

ATC ATC CAA TAT ACA GGC GTT TCT GAC TGT AAA ATG GAA GAA GGC TCA 24 4 2 

II* Ha Gin Tvr Thr Gly Val Ser Asp Cys Lys Met Glu Glu Gly Ser 
800 805 310 

CTT CGC TGT GAC GCC AAT ATC TCT CTT CGT CCG ATC GGC CAA GAG GAA 2 4 90 

Leu Arg Cys Asp Ala Asn He Ser Leu Arg Pro He Gly Gin Glu Glu 
815 820 825 

TTC GGC ACA AAA ACA GAA TTG AAA AAC TTG AAC TCC TTT GCG TTT GTT 2538 
Phe Gly Thr Lys Thr Glu Leu Lys Asn Leu Asn Ser Phe Ala Phe Val 
830 835 840 

CAA AAA GGC CTT GAG CAT GAA GAA AAA CGC CAG GAG CAG GTT CTT CTT 259 6 

Gin Lys Gly Leu Glu His Glu Glu Lys Arg Gin Glu Gin Val Leu Leu 
545 " 850 355 

TCC GGC TTC TTC ATC CAG CAA GAA ACT CGC CGT TAT GAT GAA GCA ACG 2634 
Ser Gly Phe Phe He Gin Gin Glu Thr Arg Arg Tyr Asp Glu Ala Thr 
860 * 965 870 875 

AAG AAA ACC ATT CTT ATG CGT GTC AAA GAG GGA TCT GAC GAC TAC CGT 2632 
Lys Lys Thr He Leu Wet Arg Val Lys Glu Gly Ser Asp Asp Tyr Arg 
880 835 990 

TAC TTC CCA GAG CCA GAT CTA GTC GAG CTC TAC ATT GAT GAT GAA TGG 27 30 

Tyr Phe Pro Glu Pro Asp Leu Val Glu Leu Tyr He Asp Asp Giu Trp 
395 300 905 

AAG GAA CGC GTA AAA GCA AGC ATT CCT GAG CTT CCG GAT GAG CGC CGC 27 7 8 

Lys Glu Arg Val Lys Ala Ser He Pro Glu Leu Pro Asp Glu Arg Arg 
910 " 915 920 

AAG CGT TAT ATC GAA GAG CTT GGC TTC GCT GCA TAT GAC GCA ATG GTT 2926 
Lys Arg Tyr He Glu Glu Leu Gly Phe Ala Ala Tyr Asp Ala Met val 

21-5 930 335 
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CTG ACG CTG ACn AAA GAA ATG GCT GAT TTC TTC GAA GAA ACC GTT CAA 

~ e - Tr - r rhr Lys Glu Met; Ala Asd =he Phe Glu 31 -a ,TK - -'a* *" - 

945 950 ' * 95V 

AAA GGC GCT GAA GCT AAA CAA GCG TCT AAC TGG CTG ATG GGT GAA GTG 
-ys Gly Ala Glu Ala Lys Gin Ala Ser Asn Tro Leu Met Gly Glu Vai 

TCA GCT TAC CTA AAC GCA GAA CAA AAA GAG CTT GCC GAT GTT GCC CTG 2 9^0 

Ser Ala Tyr leu Asn Ala Glu Gin Lys Glu Leu Ala Asd Val Ala Leu 
975 590 " 985 

ACA CCT GAA GGC CTT GCC GGC ATG ATC AAA TTG ATT GAA AAA GGA ACC 30^3 
Thr Pro Glu Gly Leu Ala Gly Met lie Lys Leu lie Glu Lys G 1 y Thr 
990 995 10C0 

ATT TCT TCT AAG ATC GCG AAG AAA GTG TTT AAA GAA TTG ATT GAA AAA 3066 
He Ser Ser Lys lie Ala Lys Lys Val Phe Lys Glu Leu lie Glu Lys 
1005 1010 1015 

GGC GGC GAC GCT GAG AAG ATT GTG AAA GAG AAA GGC CTT GTT CAG ATT 3U4 
Gly Gly Asp Ala Glu Lys He Val Lys Glu Lys Gly Leu Val Gin He 
1020 1025 1030 1035 

TCT GAC GAA GGC GTG CTT CTG AAG CTT GTC ACT GAG GCG CTT GAC AAC 3162 
Ser Asp Glu Gly Val Leu Leu Lys Leu Val Thr Glu AU Leu Asp Asn 
1040 1045 1050 

AAT CCT CAA TCA ATC GAA GAC TTT AAA AAC GGA AAA GAC CGC GCG ATC 3210 
Asn Pro Gin Ser He Glu Asp Phe Lys Asn Gly Lys Asp Arg Ala He 
1055 1060 1065 

GGC TTC CTA GTC GGA CAG ATT ATG AAA GCG TCC AAA GGA CAA GCC AAC 3253 
Gly Phe Leu Val Gly Gin He Met Lys Ala Ser Lys Gly Gin Ala Asn 
1070 1075 1080 

CCG CCG ATG GTC AAC AAA ATT CTG CTT GAA GAA ATT AAA AAA CGC 3303 
Pro Pro Met Val Asn Lys He Leu Leu Glu Glu He Lys Lys Arg 
1095 1090 1095 

TAATAA AAA AGC AGC CCT TAG AGG CTG CTT TTT TTA TGG TCA AAT 3348 
Lys Ser Ser Pro Arg Leu Leu Phe Leu Trp Ser Asn 

X100 1105 1110 

TGA GAT AAA GAC AAG ATG AGG GCC CGA AGC C?T TCA ACT TCT TTG TCG 3396 
Asp Lys Asp Lys Met Arg Ala Arg Ser Leu Ser Thr Ser Leu Ser 
1115 1120 1125 

TTG GTT CCG GCC AAA TTG GAC AGC ATG CCT TTA TAA TCG GCT TGC GCG 34 4 4 

Leu Val Pro Ala Lys Leu Asp Ser Met Pro Leu Ser Ala Cys Ala 
1130 1135 1140 

GTT TAT CCT GAG TCA ATT CTT CCT CGA TAA GAT AAG TGA CAC GGT GAT 34 92 

Val Tyr Pro Glu Ser He Leu Pro Arg Asp Lys His Gly Asp 

1145 1150 

ATC 34 95 

He 



^ - 



1 
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"2- INFORMATION TOR 5EQ ZD NO: 2: 

'i ; SSQL'ENC* CHARACTERISTICS: 

(A) LENGTH: 1155 amino acids 
'5) TYPE: amino acid 
: 3 ■ TOPOLOGY: Linear 

MOLECULE TYPE: pro-ein 

'xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 : 

Glu ?he A$p pro Val Ser Arg Arg Phe val Ala Leu Lys Giy Leu ?he 

i 5 10 15 

Leu lie Ser Val Leu Tyr Asp Leu Thr Glu Lys Tyr Val Glu Val Asd 

20 25 30 

His Met Ser Arg He Ser He Glu Glu Val Lys His Val Ala His Leu 

35 40 45 

Ala Arg Leu Ala lie Thr Glu Glu Glu Ala Lys Met Phe Thr Glu Gin 

$0 55 60 

Leu Asp Ser He He Ser Phe Ala Glu Glu Leu Asn Glu Val Asn Thr 

6$ 70 75 80 

Asp Asn val Glu Fro Thr Thr His val Leu Lys Met Lys Asn Val Met 

95 90 95 

Arg Glu Asp Glu Ala Gly Lys Giy Leu Pro Val Glu Asp Val Met Lys 

100 S 105 110 

Asn Ala Pro Asp His Lys Asp Gly Tyr He Arg Val Pro Ser He Leu 

115 120 125 

Asp Arg Arg Asp Thr Arg Met Ser Leu Phe Asp His Lys He Thr Glu 

130 135 140 

Leu Lys Gin Leu He His Lys Lys Glu lie Lys He Ser Asp Leu Val 

145 150 155 160 

Asp Glu Ser Tyr Lys Arg He Gin Ala Val Asp Asp Lya Val Gin Ala 

165 170 175 

Phe Leu Ala Leu Asp Glu Glu Arg Ala Arg Ala Tyr Ala Lys Glu Leu 

180 185 190 

Asp Glu Ala Val Asp Gly Arg Ser Glu His Gly Leu Leu Phe Gly Met 

195 200 205 

Pro He Gly Val Lys Asp Asn lie Val Thr Lys Gly Leu Arg Thr Thr 

210 ' ' 215 220 

Cys Ser Ser Lys He Leu Glu Asn Phe Asp Pro He Tyr Asp Ala Thr 

225 230 235 240 

Val Val Gin Arg Leu Gin Asp Ala Glu Ala Val Thr He Gly LyS Leu 

245 250 255 

Asn Met Asp Glu Phe Ala Met Gly Ser Ser Thr Glu Asn Ser Ala Tyr 

260 265 2^0 
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Lys le'Ji Thr Lys A sr. Pre Trp Asn Leu Asp Thr Val Pro 31 y Sly 5er 



27 5 



230 



5er Gly Giy Ser Ala Ala Ala Val Ala Ala Giy Glu Val Pre Phe Ser 
190 295 3CC 

Leu Gly Ser Asp Thr Gly Gly Ser lie Arg Gin Pro Ala 3er ?he Cys 
305 310 315 220 

Gly Val Val Gly Leu Lys Pro Thr Tyr Gly Arg Val Ser Arg Tyr Gly 
325 330 335 

Leu Val Ala Phe Ala Ser Ser Leu Asp Gin lie Gly Pro lie Thr Arg 
340 345 350 

Thr Val Glu Asp Asn Ala Phe Leu Leu Gin Ala He Ser Gly Val Asp 
355 * 360 365 

Lys Met Asp Ser Thr Ser Ala Asn Val Asp Val Pro Asp Phe Leu Ser 

370 375 380 

Ser Leu Thr Gly Asp He Lys Gly Leu Lys He Ala Val Pro Lys Glu 
385 * 390 395 400 

Tyr Leu Gly Glu Gly Val Gly Lys Glu Ala Arg Glu Ser Val Leu Ala 
405 " 410 415 



Ala Leu Lys Val Leu Glu Gly Leu Gly Ala Thr Trp Glu Glu Val Ser 

420 425 430 

Leu Pro His Ser Lys Tyr Ala Leu Ala Thr Tyr Tyr Leu Leu Ser Ser 

435 440 445 

Ser Glu Ala Ser Ala Asn Leu Ala Arg Phe Asp Gly He Arg Tyr Gly 

450 455 460 

Tyr Arg Thr Asp Asn Ala Asp Asn Leu He Asp Leu Tyr Lys Gin Thr 
465 ' 470 475 480 

Ara Ala Glu Gly Phe Gly Asn Glu Val Lys Arg Arg He Met Leu Gly 

485 ~ 490 495 

Thr Phe Ala Leu Ser Ser Gly Tyr Tyr Asp Ala Tyr Tyr Lys Lys Ala 

500 505 510 

Gin Lys Val Arg Thr Leu He Lys Lys Asp Phe Glu Asp Val Phe Glu 



515 



520 



525 



Lvs Tvr Asp Val He val Gly Pro Thr Thr Pro Thr Pro Ala Phe Lys 
530 535 540 

He Gly Glu Asn Thr Lys Asp Pro Leu Thr Met Tyr Ala Asn Asp He 
545 550 555 560 

Leu Thr He Pro val Asn Leu Ala Ala Tyr Arg Glu Ser Gly Ala Met 
565 570 575 

Arg Leu Ala Asp Gly Leu Pro Leu Gly Leu Gin He lie Giy Lys His 
530 "* 535 59C 
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Phe Asp Siu Ala leu Tyr thr Ala Leu Leu Met His Leu Asn Lvs 31: 



595 6CC 



5C 



Gin Thr He He Lys Gin Asn Leu Asn Cys Lys Gly Lys Glu Leu Asr. 
61C 615 520 

Phe Glu Thr Val lie Sly Leu Giu Val His Val Giu Leu Lys Thr Lys 

62 * 630 635 

Ser Lys lie Phe Ser Ser Ser Pro Thr Pro Phe Gly Ala Giu Ala Asn 

545 650 653 

Thr Gin Thr Ser Val lie Asp Leu Gly Tyr Pro Gly Val Leu Pro Va» 
660 665 670 

Leu Asn Lys Glu Ala Val Glu Phe Ala Met Lys Ala Ala Met Ala Leu 
° 7 5 680 685 

Asn Cys Glu lie Ala Thr Asp Thr Lys Phe Asp Arg Lys Asn Tyr Phe 
690 695 700 

Tyr Pro Asp Asn Pro Lys Ala Tyr Gin He Ser Gin Phe Asp Lys Pro 

7 05 710 715 720 

He Gly Glu Asn Gly Trp He Glu He Glu Val Gly Gly Lys Thr Lys 
725 730 735 

Arg He Gly He Thr Arg Leu His Leu Glu Glu Asp Ala Gly Lys Leu 
740 745 750 

Thr His Thr Gly Asp Gly Tyr Ser Leu Val Asp Phe Asn Arg Gin Gly 
755 760 765 

Thr Pro Leu Val Glu Xaa Val Ser Glu Pro Asp He Arg Thr Pro Glu 
770 775 780 

Glu Xaa Tyr Ala Tyr Leu Glu Lys Leu Lys Ser He He Gin Tyr Thr 
785 790 795 * 800 

Gly Val Ser Asp Cys Lys Met Glu Glu Gly Ser Leu Arg Cys Asp Ala 
805 810 915 

Asn He Ser Leu Arg Pro He Gly Gin Glu Glu Phe Gly Thr Lys Thr 
820 825 830 

Glu Leu Lys Asn Leu Asn Ser Phe Ala Phe Val Gin Lys Gly Leu Giu 
835 840 945 

His Glu Glu Lys Arg Gin Glu Gin Val Leu Leu Ser Gly Phe Phe lie 
850 855 860 

Gin Gin Glu Thr Arg Arg Tyr Asp Glu Ala Thr Lys Lys Thr He Leu 
965 870 875 880 

Met Arg Val Lys Glu Gly Ser Asp Asp Tyr Arg Tyr Phe Pro Glu Pro 
885 890 895 

Asp Leu Val Giu Leu Tyr He Asp Asp Glu Trp Lys Glu Arg Val lys 
?C0 905 910 
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Ala £er lie Pre Glu leu Pro Asp Glu Arg Arg Lys Arg Tyr - u 
" ~ 3 32C 925 

Glu Leu Giy ?he Ala Ala Tyr Asp Ala Met Val Leu Thr 'eu * vs 

930 935 940 

Giu Met Ala Asc ?he ?he Giu GIj Thr Val Gin Lys Giy Ala Giu Ala 
* 4a 550 95= 960 

Lys Gin Ala Ser Asn Trp Leu Met Giy Giu Val Ser Ala tyr Leu Asn 
365 970 975 

Ala Giu Gin Lys Giu Leu Ala Asp Val Ala Leu Thr ?ro Glu Giy Leu 
950 985 990 

Ala Giy Met lie Lys Leu lie Glu Lys Giy Thr Tie Ser Ser Lys He 
995 1000 1005 

Ala Lys Lys Val Phe Lys Glu Leu lie Glu Lys Giy Giy Asp Ala Glu 
1010 1015 1020 

Lys lie val Lys Glu Lys Giy Leu Val Gin He Ser Asp Glu Giy Val 
1025 1030 1035 * 1040 

Leu Leu Lys Leu Val Thr Glu Ala Leu Asp Asn Asn Pro Gin Ser He 
1045 1050 1055 

Glu Asp Phe Lys Asn Giy Lys Asp Arg Ala He Giy Phe Leu Val Giy 
1060 1065 1070 

Gin He Met Lys Ala Ser Lys Giy Gin Ala Asn Pro Pro Met Val Asn 
1075 1080 1085 

Lys He Leu Leu Glu Glu He Lys Lys Arg Lys Ser Ser Pro Arg Leu 
1090 1095 1100 

Leu Phe Leu Trp Ser Asn Asp Lys Asp Lys Met Arg Ala Arg Ser Leu 
1105 mo 1115 1120 

Ser Thr Ser Leu Ser Leu Val Pro Ala Lys Leu Asp Ser Met Pro Leu 
1125 1130 1135 

Ser Ala Cys Ala Val Tyr Pro Glu Ser He Leu Pro Arg Asp Lys His 
1140 1145 1150 

Giy Asp He 
1155 

(2) INFORMATION TOR SEQ ID NO: 3: 

•i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1461 base pairs 

(B) TYPE: nucleic acid 
{C> STRANOEDNESS: single 
ID) TOPOLOGY: linear 

MOLECULE TYPE: CDNA 



(ix) FEATURE: 

{A} NAME/ KEY: CDS 
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:cat:gn: i. . 1455 



xii SEQUENCE DESCRIPTION: SSQ *z \'0:3: 

ATG TCA TTA TTT GAT CAT AAA ATC AC A GAA TTA AAA CAG CTC ATA CAT 4 6 

Me- Ser Leu Phe Asp Kis Lys He Thr Glu Leu Lys Gin Leu lie His 

- 5 1C 1= 

AAA AAA GAG ATT AAG ATT TCT GAT CTG GTT GAT GAA TCT TAT AAA CGC 96 

Lys Lys Giu lie Lys lie Ser Asp Leu Vai Asp Giu Ser Tyr Lys Arg 

10 25 3C 

ATC CAA GCG GTT GAT GAT AAG GTA CAA GCC TTT TTG GCA TTA GAT GAA 14 4 

lie Gin Ala Vai Asp Asp Lys Val Gin Ala Phe Leu Ala Leu Aso Giu 

35 40 45 

GAA AGA GCG CGC GCA TAC GCG AAG GAG CTT GAT GAG GCG GTT GAC GGC 132 

Giu Arg Ala Arg Ala Tyr Ala Lys Giu Leu Asp Giu Ala Val Asp Gly 

50 55 60 

CGT TCT GAG CAC GGT CTT CTT TTC GGT ATG CCG ATC GGC GTA AAA GAT 240 

Arg Ser Giu His Gly Leu Leu Phe Gly Met Pro lie Gly Val Lys Asp 

65 70 75 ~ ^ 30 

AAT ATC GTA ACA AAA GGG CTG CGC ACA ACA TGC TCC AGC AAA ATT CTC 288 

Asn lie Vai Thr Lys Giy Leu Arg Thr Thr Cys Ser Ser Lys lie Leu 

85 90 95 

GAA AAC TTT GAT CCG ATT TAC GAT GCT ACT GTC GTT CAG CGC CTT CAA 336 

Glu Asn Phe Asp Pro lie Tyr Aso Ala Thr Val vai Gin Arg Leu Gin 

100 105 110 

GAC GCT GAA GCG GTC ACA ATC GGA AAA CTG AAC ATG GAC GAA TTC GCC 384 

Asp Ala Glu Ala Val Thr lie Gly Lys Leu Asn Met Asp Glu Phe Ala 

115 120 125 

ATG GGG TCA TCT ACA GAA AAC TCA GCT TAC AAG CTG ACG AAA AAC CCT 4 32 

Met Gly Ser Ser Thr Glu Asn Ser Ala Tyr Lys Leu Thr Lys Asn Pro 

130 135 140 

TGG AAC CTG GAT ACA GTT CCC GGC GGT TCA AGC GGC GGA TCT GCA GCT 4 80 

Trp Asn Leu Asp Thr Val Pro Gly Gly Ser Ser Gly Giy Ser Ala Ala 

145 150 155 160 

GCG GTT GCT GCG GGA GAA GTT CCG TTT TCT CTT GGA TCT GAC ACA GGC 523 

Ala Val Ala Ala Gly Glu Val Pro Phe Ser Leu Giy Ser Asp Thr Gly 

165 170 175 

GGC TCC ATC CGT CAG CCG GCA TCT TTC TGC GGC GTT GTC GGA TTA AAA 57 6 

Gly Ser lie Arg Gin Pro Ala Ser Phe Cys Giy Val Val Gly Leu Lys 

190 185 190 

CCT ACA TAC GGA CGT GTA TCT CGT TAC GGC CTG GTC GCA TTT GCG TCT 624 

Pro Thr Tyr Gly Arg Val Ser Arg Tyr Gly Leu Val Ala Phe Ala Ser 

1^5 " 200 205 

TCA TTG GAC CAA ATC GGA CCG ATT ACA CGT ACG GTT GAG GAT AAC GCG 6*2 

5er Leu Asp Gin lie Giy Pro lie Thr Arg Thr val Glu Asp Asn Ala 
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ITT TTA CTT CAA GCG ATT TCC GGC GTA GAC AAA ATG GAC TOT ACG A3- 
Phe -eu leu Gin Ala lie Ser Giy val Asp Lys Mec Asp Ser Thr Ser 

24C 



22$ 230 23 



GCA AAT GTG GAC GTG CCT GAT TTT CTT TCT TCA TTA ACT GGC GAC ATC 
A.a Asn v/al Asp Val Pro Asp Phe Leu Ser Ser Leu Thr Giy Aso Vm 
245 :5C 255 

AAA GGA CTG AAA ATC GCC GTT CCG AAA GAA TAC CTT GGT GAA GGT GTC 
Lys Giy Leu Lys He Ala Val Pro Lys Giu Tyr Leu Giy Giu Giy Val 
26C 265 2?0 

GGC AAA GAA GCG AGA GAA TCT GTC TTG GCA GCG CTG AAA GTC CTT GAA 
Giy Lys Giu Ala Arg Giu Ser Val Leu Ala Ala Leu Lys Val Leu Giu 
275 280 285 

GGT CTC GGC GCT ACA TGG GAA GAA GTG TCT CTT CCG CAC AGT AAA TAC 
Giy Leu Giy Ala Thr Trp Giu Giu Val Ser Leu Pro His Ser Lys Tyr 
290 295 300 

GCG CTT GCG ACA TAT TAC CTG CTG TCA TCT TCT GAA GCG TCA GCG AAC 
Ala Leu Ala Thr Tyr Tyr Leu Leu Ser Ser Ser Giu Ala Ser Ala Asn 
305 310 315 320 

CTT GCA CGC TTT GAC GGC ATC CGC TAC GGC TAC CGC ACA GAC AAC GCG 
Leu Ala Arg Phe Asp Giy He Arg Tyr Giy Tyr Arg Thr Asp Asn Ala 
325 330 * 335 

GAT AAC CTG ATC GAC CTT TAC AAG CAA ACG CGC GCT GAA GGT TTC GGA 
Asp Asn Leu He Asp Leu Tyr Lys Gin Thr Arg Ala Giu Giy Fhe Giy 
340 345 350 

AAT GAA GTC AAA CGC CGC ATC ATG CTC GGA ACG TTT GCT TTA AGC TCA 
Asn Giu Val Lys Arg Arg lie Met Leu Giy Thr Phe Ala Leu Ser Ser 
355 360 365 

GGC TAC TAC GAT GCG TAC TAC AAA AAA GCG CAA AAA GTG CGT ACG TTG 
Giy Tyr Tyr Asp Ala Tyr Tyr Lys Lys Ala Gin Lys Val Arg Thr Leu 
370 375 330 

ATT AAG AAG GAT TTC GAG GAC GTA TTT GAA AAA TAT GAT GTT ATT GTT 
He Lys Lys Asp Phe Giu Asp Val Phe Giu Lys Tyr Asp val He Val 
385 " 390 395 400 

GGA CCG ACT ACA CCG ACA CCT GCG TTT AAA ATC GGT GAA AAC ACG AAG 
Giy Pro Thr Thr Pro Thr Pro Ala Phe Lys He Giy Giu Asn Thr Lys 
405 410 415 

GAT CCG CTC ACA ATG TAC GCA AAC GAT ATC TTA ACG ATT CCG GTC AAC 
Asp Pro Leu Thr Met Tyr Ala Asn Asp He Leu Thr He Pro val Asn 
420 425 430 

CTT GCG GCG TAC CGG GAA TCA GGT GCC ATG CGG TTA GCA GAC GGA CTT 
Leu Ala Ala Tyr Arg Giu Ser Giy Ala Met Arg Leu Ala Asp Giy Leu 
435 * 440 445 



CCG CTC GGC CTG CAA ATC ATC GGA AAA CAC TTT GAT GAA GCA CTG TAT 
Pro Leu Giy Leu Gin He He Giy Lys His Phe Asp Giu Ala Leu Tyr 
450 455 460 
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ACC 3CG ITG CTC ATG CAT TTG AAC AAG CAA CAG ACC ATC ATA AAG CAA 

Thr A. a leu leu Met His leu Asp. Lys Gin Gin Thr lie He lys 

465 4 ?0 4*5 43 r" 

AAC CTG AAC TGT AAG GGG TGA 

Asa Leu Asn Cys Lys Gly 
485 



;'2:- INFORMATION FOR SEQ ID NO:4: 

SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 486 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

Cii) MOLECULE TYPE: protein 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

Met Ser Leu Phe Asp His Lys. He Thr Glu Leu Lys Gin Leu lie His 
15 10 15 

Lys Lys Glu He Lys He Ser Asp Leu Val Asp Glu Ser Tyr Lys Arg 

20 25 30 

He Gin Ala Val Asp Asp Lys Val Gin Ala Phe Leu Ala Leu Asp Glu 
35 40 45 

Glu Arg Ala Arg Ala Tyr Ala Lys Glu Leu Asp Glu Ala Val Asp Gly 

50 55 60 

Ara Ser Glu His Gly Leu Leu Phe Gly Met Pro He Gly Val Lys Asp 
65 70 75 80 

Asn He Val Thr Lys Gly Leu Arg Thr Thr Cys Ser Ser Lys He Leu 
85 90 95 

Glu Asn Phe Asp Pro lie Tyr Asp Ala Thr val Val Gin Arg Leu Gin 
100 105 110 

Asp Ala Glu Ala Val Thr lie Gly Lys Leu Asn Met Asp Glu Phe Ala 
U 5 120 125 

Met Gly Ser Ser Thr Glu Asn Ser Ala Tyr Lys Leu Thr Lys Asn Pro 
130 135 HO 

Trp Asn Leu Asp Thr Val Pro Gly Gly Ser Ser Gly Gly Ser Ala Ala 
145 150 155 1^0 

Ala Val Ala Ala Gly Glu Val Pro Phe Ser Leu Gly Ser Asp Thr Gly 
165 I 70 175 

Gly ser He Arg Gin Pro Ala Ser Phe Cys Gly Val Val Gly Leu Lys 
180 185 19° 

Pro Thr Tyr Gly Arg val Ser Arg Tyr Gly Leu val Ala Phe Ala Ser 

195- 200 2 05 

Ser Leu Asp Gin He Gly Pro He Thr Arg Thr Val Glu Asp Asn Ala 
210 215 22C 
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?hs le^ Leu 3 In Ala lie Ser Gly v a ; Asp Lys Met Asc Ser 

225 230 Z3c hi 

Ala Asn Val Asp Val Pro Asp Phe Leu Ser Ser Leu Thr Gly i S o He 

lys Gly Leu Lys He Ala Val Pro Lys Glu Tyr leu Gly Glu Gly Vai 
260 265 2?0 

Gly Lys Glu Ala Arg Glu Ser Vai Leu Ala Ala Leu Lys Vai Leu Glu 
275 290 295 

Gly Leu Gly Ala Thr Trp Glu Glu Val Ser Leu Pro His Ser Lys Tyr 
290 295 300 

Ala Leu Ala Thr Tyr Tyr Leu Leu Ser Ser Ser Glu Ala Ser Ala Asn 
305 310 315 320 

Leu Ala Arg Phe Asp Gly lie Arg Tyr Gly Tyr Arg Thr Asp Asn Ala 
325 330 335 

Asp Asn Leu He Asp Leu Tyr Lys Gin Thr Arg Ala Glu Gly Phe Gly 
340 ~ 345 350 

Aon Glu Val Lys Arg Arg lie Met Leu Gly Thr Phe Ala Leu Ser Ser 
355 360 365 

Gly Tyr Tyr Asp Ala Tyr Tyr Lys Lys Ala Gin Lys Val Arg Thr Leu 
370 375 380 

He Lys Lys Asp Phe Glu Asp Val Phe Glu Lys Tyr Asp Val lie Val 
385 390 395 400 

Gly Pro Thr Thr Pro Thr Pro Ala Phe Lys He Gly Glu Asn Thr Lys 
405 410 415 

Asp Pro Leu Thr Met Tyr Ala Asn Asp He Leu Thr He Pro Val Asn 
420 425 430 

Leu Ala Ala Tyr Arg Glu Ser Gly Ala Met Arg Leu Ala Asp Gly Leu 
435 440 445 

Pro Leu Gly Leu Gin He He Gly Lys His Phe Asp Glu Ala Leu Tyr 
450 " 455 460 

Thr Ala Leu Leu Met His Leu Asn Lys Gin Gin Thr He He Lys Gin 
465 470 475 480 

Asn Leu Asn Cys Lys Gly 
485 

(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 1431 oase pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA 
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A) NAME /KEY: 
'3/ LOCATION*: 1..14:5 



'xi* SEQUENCE DESCRIPTION: cEQ ID NO: 5: 

TTG AAC TTT 3AA ACS C-TA ATC GGA CTT GAA GTC CAC GTT GAG Tm A AAA 
Leu Asn Phe Giu Thr Vai lie Giy Leu Glu VaJL His Val Giu Leu Lys 
5 1C is 

ACA AAA TCA AAA ATT TTC TCA AGO TCT CCA ACQ CCA TTC CGC GCG GAG 
Thr Lys Ser Lys He Phe Ser Ser Ser Pro Thr Pro Phe Giy Aia Giu 
^ 25 30 

GCG AAT ACG CAG ACA AGC GTT ATT GAC CTC GGA TAT CCG GGC GTC CTG 
Aia Asn Thr Gin Thr Ser Val He Asp Leu Giy Tyr Pro Giy val Leu 
35 40 45 

CCT GTT CTG AAC AAA GAA GCC GTT GAA TTC GCA ATG AAA GCC GCT ATG 
Pro Val Leu Asn Lys Glu Ala Val Glu Phe Aia Met Lys Ala Ala Mec 
50 55 60 

GCG CTC AAC TGT GAG ATC GCA ACG GAT ACG AAG TTT GAC CGC AAA AAC 
Ala Leu Asn Cys Giu lie Aia Thr Asp Thr Lys Phe Asp Arg Lys Asn 
65 70 75 30 

TAT TTC TAT CCT GAC AAC CCG AAA GCG TAT CAG ATT TCT CAA TTT GAT 
Tyr Phe Tyr Pro Asp Asn Pro Lys Ala Tyr Gin lie Ser Gin Phe Asp 
85 90 95 

AAG CCA ATC GGC GAA AAC GGC TGG ATC GAA ATT GAA GTC GGC GGC AAA 
Lys Pro He Giy Glu Asn Giy Trp lie Glu He Giu Val Giy Giy Lys 
100 105 HO 

ACA AAA CGC ATC GGC ATC ACG CGC CTT CAT CTT GAA GAG GAT GCC GGA 
Thr Lys Arg lie Giy lie Thr Arg Leu His Leu Giu Giu Asp Ala Giy 
115 120 125 

AAA CTG ACG CAT ACG GGC GAC GGC TAT TCT CTT GTT GAC TTC AAC CGT 
Lys Leu Thr His Thr Giy Asp Giy Tyr Ser Leu val Asp Phe Asn Arg 
130 135 140 

CAA GGA ACG CCG CTT GTT GAG TNC GTA TCA GAG CCG GAC ATC CGC ACG 
Gin Giy Thr Pro Leu Val Glu Xaa Val Set Giu Pro Asp He Arg Thr 
145 150 155 160 

CCG GAA GAA NCG TAC GCA TAT CTT GAA AAG CTG AAA TCC ATC ATC CAA 
Pro Glu Glu Xaa Tyr Ala Tyr Leu Giu Lys Leu Lys ser He He Gin 

165 170 175 

TAT ACA GGC GTT TCT GAC TGT AAA ATG GAA GAA GGC TCA CTT CGC TGT 
Tyr Thr Giy val Ser Asp Cys Lys Met Glu Glu Giy Ser Leu Arg Cys 
180 ~ * 185 190 

GAC GCC AAT ATC TCT CTT CGT CCG ATC GGC CAA GAG GAA TTC GGC ACA 
Asp Aia Asn He Ser Leu Arg Pro He Giy Gin Glu Glu Phe Giy Thr 
195 200 205 
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36 
144 
192 
240 
289 
336 
384 
432 
480 
528 

624 
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AAA ACA GAA T73 AAA AAC TTG AAC 7CC t-t 3Cr -p™ n „ 

-vs :: ? r 31u Us lys As., Leu As, ser ^ £ ^ ^ £ ™ 5« 

- - - i 1 3 - J ■* / 

CTT GAG CAT GAA GAA AAA r,r -ir ~<"* ~- - . 

. ~" G J " J -«G GTT CTT C""" <-rr ■•"«»/- 

-eu Giu His Glu Glu Lvs A*-a si- a'.. > /a , 71 ? ~" "* GC * - c 

225 9 " n Val Lej Leu Ser Gly ?he 

Z ^ 2 35 240 

- J - - ^ ^ *f T C2? TAT GAT GAA GCA ACG AAG AAA ACC 
--- — ■ *-u ihr Arg Arg Tyr Asp Glu Ala Thr lys Lys Thr 

-3 250 Z55 

ATT CTT ATG CGT GTC AAA GAG GGA TCT GAC GAC TAC CGT TAC TTC "CA 
Ue Leu Met Arg Val Lys Giu Gly Ser Asp Asp Tyr Arg Tyr Phe °ro 
260 265 " 270 

GAG CCA GAT CTA GTC GAG CTC TAC ATT GAT GAT GAA TGG AAG GAA CGC 
Giu Pxo Asp Leu Val Glu Leu Tyr lie Asp Asp Glu Trp Lys Giu Arg 

275 ' 280 285 

GTA AAA GCA AGC ATT CCT GAG CTT CCG GAT GAG CGC CGC AAG CGT TAT 
Val Lys Ala Ser lie Pro Glu Leu Pro Asp Glu Arg Arg Lys Arg Tyr 
290 295 300 " " 

ATC GAA GAG CTT GGC TTC GCT GCA TAT GAC GCA ATG GTT CTG ACG CTG 

T 1 A ritn /Tllii T an (T1 ii DWn M * I\K iu n t - w-*_ ir.i ♦ . m , * _ 

— * »• e»jk.a e\j.i+ a _y i. nap n-ta rjau val LCU i IIJC' Leil 

305 310 315 320 

ACA AAA GAA ATG GCT GAT TTC TTC GAA GAA ACC GTT CAA AAA GGC GCT 
Thr Lys Glu Met Ala Asp Phe Phe Glu Glu Thr Val Gin Lys Gly Ala 
325 330 335 



GAA GCT AAA CAA GCG TCT AAC TGG CTG ATG GGT GAA GTG TCA GCT TAC 
Glu Ala Lys Gin Ala Ser Asn Trp Leu MeC Gly Glu Val Ser Ala Tyr 
340 * 345 350 

CTA AAC GCA GAA CAA AAA GAG CTT GCC GAT GTT GCC CTG ACA CCT GAA 
Leu Asn Ala Glu Gin Lys Glu Leu Ala Asp Val Ala Leu Thr Pro Glu 
355 360 365 



GGC CTT GCC GGC ATG ATC AAA TTG ATT GAA AAA GGA ACC ATT TCT TCT 

Gly Leu Ala Gly Met He Lys Leu He Glu Lys Gly Thr He Ser Ser 

37Q 375 380 

AAG ATC GCG AAG AAA GTG TTT AAA GAA TTG ATT GAA AAA GGC GGC GAC 

Lys He Ala Lys Lys Val Phe Lys Glu Leu He Glu Lys Gly Gly Asp 

385 390 395 400 

GCT GAG AAG ATT GTG AAA GAG AAA GGC CTT GTT CAG ATT TCT GAC GAA 

Ala Glu Lys He Val Lys Glu Lys Gly Leu Val Gin He Ser Asp Glu 

405 ~ 410 415 

GGC GTG CTT CTG AAG CTT GTC ACT GAG GCG CTT GAC AAC AAT CCT CAA 

Gly Val Leu Leu Lys Leu Val Thr Glu Ala Leu Asp Asn Asn Pro Gin 

420 425 430 

TCA ATC GAA GAC TTT AAA AAC GGA AAA GAC CGC GCG ATC GGC TTC CTA 

Ser He Glu Asp Phe Lys Asn Gly Lys Asp Arg Ala He Gly Phe Leu 

435 440 445 
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3TC MA CAG ATT ATG AAA GCG TCC AAA GGA CAA 

46C 



- 7a , _ . ^ *^ AAA CkA CAA GCC AAC CCG C^r - — 

J * n " e M,e Lys *; a Ser *S £n £ c;. 



ws,o TAA 
Arg 



GTC AAC AAA ATT CTG CTT GAA GAA ATT AAA AAA ' 
Val Asn Lys He Leu Leu Glu Glu He Lvs Lvs i 
465 470 ' #J • 

(2] I M FORMAT ION FOR SEQ ID NO: 6: 

(ii SEQUENCE CHARACTERISTICS ; 

(A) LENGTH : 476 amino acids 
(3) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Leu Asn Phe Glu Thr Val He Gly Leu Glu Val His Val Glu Leu Lys 
15 10 15 

Thr Lys Ser Lys He Phe Ser Ser Ser Pro Thr Pro Phe Gly Ala Glu 
20 25 30 

Ala Asn Thr Gin Thr Ser Val He Asp Leu Gly Tyr Pro Gly Val Leu 
35 40 45 

Pro Val Leu Asn Lys Glu Ala Val Glu Phe Ala Met Lys Ala Ala Met 

50 55 60 

Ala Leu Asn Cys Glu He Ala Thr Asp Thr Lys Phe Asp Arg Lys Asn 
65 70 75 80 

Tyr Phe Tyr Pro Asp Asn Pro Lys Ala Tyr Gin He Ser Gin Phe Asp 
35 90 95 

Lys Pro He Gly Glu Asn Gly Trp He Glu He Glu Val Gly Gly Lys 
100 105 HO 

Thr Lys Arg He Gly He Thr Arg Leu His Leu Glu Glu Asp Ala Gly 
115 120 125 

Lys Leu Thr His Thr Gly Asp Gly Tyr Ser Leu Val Asp Phe Asn Arg 
130 135 140 

Gin Gly Thr Pro Leu Val Glu Xaa Val Ser Glu Pro Asp He Arg Thr 
145 * 150 155 160 

Pro Glu Glu Xaa Tyr Ala Tyr Leu Glu Lys Leu Lys Ser He He Gin 
165 170 175 

Tyr Thr Gly Val Ser Asp Cys Lys Met Glu Glu Gly Ser Leu Arg Cys 
ISO 185 190 

Asp Ala Asn He Ser Leu Arg Pro He Gly Gin Glu Glu Phe Gly Thr 

195 200 205 

Lvs Thr Glu Leu Lys Asn Leu Asn Ser Phe Ala Phe Val Gin Lys Gly 
:i0 ' 215 220 
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22i & 3iU 3i L - 3 - 51y Ph, 

?he H« Gin Gin Gi u Thr Arq Arg Tyr Asp 5iu Ala Thr Lys Lva 
245 250 2 «= 

He Leu Met Arg Val Lys Giu Gly Ser Asp Asp Tyr Arg Tyr Phe ?ro 
260 265 270 

Giu Pro Asp Leu Val Giu Leu Tyr lie Asp Asp Giu Trp Lys Giu Arg 

230 295 

Val Lys Ala Ser lie Pro Giu Leu Pro Asp Giu Arg Arg Lys Arg -yr 
290 295 300 

He Giu Giu Leu Gly Phe Ala Ala Tyr Asp Ala Met Val Leu Thr Leu 
3 °5 310 315 320 

Thr Lys Giu Met Ala Asp Phe Phe Giu Giu Thr Val Gin Lys Gly Ala 
325 330 335 

Giu Ala Lys Gin Ala Ser Asn Trp Leu Met Gly Giu Val Ser Ala Tyr 
340 345 350 

Leu Asn Ala Giu Gin Lys Giu Leu Ala Asp Val Ala Leu Thr Pro Giu 
355 360 365 

Gly Leu Ala Gly Met He Lys Leu lie Giu Lys Gly Thr He Ser Ser 
370 375 380 

Lys lie Ala Lys Lys Val Phe Lys Giu Leu He Giu Lys Gly Gly Asp 
385 390 395 400 

Ala Giu Lys He Val Lys Giu Lys Gly Leu Val Gin He Ser Asp Giu 
405 410 415 

Gly Val Leu Leu Lys Leu Val Thr Giu Ala Leu Asp Asn Asn Pro Gin 
420 425 430 

Ser He Giu Asp Phe Lys Asn Gly Lys Asp Arg Ala He Gly Phe Leu 
435 '440 445 

val Gly Gin He Met Lys Ala Ser Lys Gly Gin Ala Asn Pro Pro Met 
450 455 460 

Val Asn Lys He Leu Leu Giu Giu He Lys Lys Arg 
465 470 475 

(2) INFORMATION FOR SEQ ID NO: 7: 

!i) SEQUENCE CHARACTERISTICS : 

•A) LENGTH: 291 base pairs 
;a) TYPE: nucleic acid 
£C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
■ix) FEATVRE: 
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A) MAME/XEY: CCS 
"3- LOCATION: 



■*xi) SEQUENCE DESCRIPTION: SEQ H NO:?; 

ATG TCA CGA ATT TCA ATA GAA 3AA GTA AAG ;AC GTT GCG 2AC — G"A 
Me ? Ser Arg He Ser He Glu Glu Vai Lys His Vai Ala His Leu AU 
5 :o • = 



AGA CTT GCG ATT ACT GAA GAA GAA GCA AAA ATG T7C ACT GAA "AG C~-~ 96 
Arg Leu Ala He Thr Glu Glu Glu Ala Lys Me c- Phe Thr Glu 31- Leu 
20 



GAC AGT ATC ATT TCA TTT GCC GAG GAG CTT AAT GAG GTT AAC AC A GAC 14 4 

Asp Ser He He Ser Phe Ala Glu Glu Leu Asn Glu Vai Asn Thr Asc 

35 40 45 

AAT GTG GAG CCT ACA ACT CAC GTG CTG AAA ATG AAA AAT GTC ATG AG A 192 

Asn Vai Glu Pro Thr Thr His Vai Leu Lys Met Lys Asn Vai Met Arg 

50 55 60 

GAA GAT GAA GCG GGT AAA GGT CTT CCG GTT GAG GAT GTC ATG AAA AAT 24 0 

Glu Asp Glu Ala Gly Lys Gly Leu Pro Vai Glu Asp Vai Met Lys Asn 

65 70 75 * SO 

GCG CCT GAC CAT AAA GAC GGC TAT ATT CGT GTG CCA TCA ATT CTG GAC 288 

Ala Pro Asp His Lys Asp Gly Tyr He Arg Vai Pro Ser He Leu Asp 

85 90 95 

TAA 2 91 



(2) INFORMATION FOR SEQ ID NO : 8 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 96 amino acids 

(B) TYPE: amino acid 
{ D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:8: 

Met Ser Arg He Ser He Glu Glu Vai Lys His Vai Ala His Leu Aia 
5 10 15 

Arg Leu Ala He Thr Glu Glu Glu Ala Lys Met Phe Thr Glu Gin Leu 

20 25 30 

Asp Ser He He Ser Phe Ala Glu Glu Leu Asn Glu Vai Asn Thr Asp 
35 40 45 

Asn Vai Glu Pro Thr Thr His vai Leu Lys Met Lys Asn vai Met Arg 
50 55 60 

Glu Asp Glu Ala Gly Lys Gly Leu Pro vai Glu Asp vai Met Lys Asn 

65 ^0 '5 SO 

Ala Pro Asp His Lys Asp Gly Tyr He Arg Vai Pro Ser He Leu Asc 

95 3C 95 



